BACKGROUND: Operative choices for aortic root disease include traditional root replacement
indication in 418 (93.1%) patients, followed by type A aortic dissection in 31 (6.9%). Patients with endocarditis (6/449, 1.3%) were not excluded from this analysis. Marfan syndrome was present in 27 patients (6%) and bicuspid aortic valve in 129 (29%). Thirty-seven patients (8.2%) had prior cardiac surgery.
| Surgical techniques
The femoral artery was used routinely for arterial cannulation (390/449, 86.9%) unless the descending aorta was atherosclerotic (on routine computed tomography scan or intra-operative transesophageal echocardiogram), in which case an alternate site was used ( Dacron graft-to-graft anastomoses were required, these were done with running 4-0 Prolene. Stroke occurred in 2.0% (9/449) of patients. Eight of these nine stroke patients had mechanical prostheses and one had a prior Death Index, and obituary check, which are listed in Table 3 . 
| Late survival
Our overall survival was 89.9, 81.7, and 65.3% at five, 10, and 20 years.
In Kalkat's UK national registry, the overall survival at one, five, 10, and 20 years were 85.2, 77.1, 70, and 59.3%, respectively. 8 In Sioris's study, 10-year survival was 74%, 4 whereas Guilmet's group found an actuarial survival of 61-85% at 10 years in two reports. 20 Pacini reported a survival of 77.7% at five years and 63% at 10 years. 15 Michielon reported a 9-year survival of 91.8%, 16 which was similar to our results in patients aged <60 years. The 20-year survival in DiMarco's recent study was only 40.7%. 18 Overall, the long-term survival from these various reports is quite similar to those of the present study. See Table 4 .
It is important to point out that, in our series, survival was not significantly different from age-and gender-matched controls.
Interestingly, Etz and associates had reported similar survival matches of the general population in men but not in women. 9 In that study, the mortality of women was twice as high as the age-matched population.
We saw only a trend toward decreased long-term survival in women compared to men. (Figure 4 ). Freedom from late events: bleeding and thromboembolism. In this cohort of patients undergoing composite graft replacement of the aortic root, the long-term freedom of from bleeding and thromboembolism was excellent (94% at 15 years), despite 76% of patients receiving a mechanical valved conduit and being on life-long warfarin therapy
| Freedom from late events
Our freedom from reoperation on the aortic root (99% at 10 years)
compares favorably with Michielon's report, which found 88.1% at nine years. 16 In this study, freedom from reoperations on the aortic root was 99.0, 99.0, and 97.9% at five, 10, and 20 years, respectively. Freedom from operations on other aortic segments was understandably lower, 98.9, 96.7, and 86.5% at five, 10, and 20 years, respectively (quite similar to DiMarco's recent numbers) 18 -reflecting the late progression of aortic disease in more distal aortic segments. The debating team of experts were of mixed opinions on this question.
As valve-sparing experience matures, despite multiple highly supportive medium-term reports, [22] [23] [24] two recent studies (one multiinstitutional and the other a large single institution experience) 17, 25 have clearly documented a substantial occurrence of significant aortic insufficiency early after the valve-sparing procedures, and cautions have been voiced. 26 The data provided in the present study regarding short and long-term outcomes after traditional mechanical and biological aortic root replacement can serve as a benchmark for the evaluation of the advantages and disadvantages of valve sparing procedures for aortic root pathologies.
| Limitations
This retrospective study has several limitations. Although the scope of these cases covers a 25-year period, these operations became more and more numerous in the latter part of the experience, leading to a mean duration of follow-up of seven years. There were only six cases of endocarditis (1.3%) and only 6% of patients had Marfans disease-two entities which may have adversely affected early and long-term outcomes. Late contact for complications was complete in only 67.6% of patients. This is reflective of the long duration of the study (patients move and change contact information), and the fact that patient information was accumulated retrospectively. However, we only made calculations up to the point of last confirmed contact. Brief or minor neurologic or hemorrhagic events may have been forgotten by patients by the time of interview. The cause of late deaths was identified in only 38.5% of patients, despite diligent search of records, including death certificates. This is a single center, single surgeon experience, which is a weakness in that results may not be generalizable. This study did not include any quality of life assessments.
| CONCLUSIONS
Composite graft root replacement is associated with low operative risk, excellent long-term survival, and low incidence of reoperation and late events. FIGURE 6 Freedom from reoperation. At 15 years, the freedom from re-interventions on the aortic root is 98%. The freedom from reoperations on other aortic segments is 96% at 15 years, which is not unexpected due to the widespread and progressive nature of aortic abnormalities 
